Based on the study of flipped classroom's theories and practices and network teaching system, this paper presents the design of an aided teaching system for flipped classroom. The aided teaching system has four parts, including system management, the teacher functions, the student functions, and a forum for communication. This paper describes the contents of four parts mentioned above. The paper also presents the design of system database and gives some suggestions for system realization. This paper could provide some thinking for teachers to select an aided teaching system suitable for flipped classroom. Developers of aided teaching system for flipped classroom could also get a valuable reference.
Introduction
Flipped classroom teaching methodology is a type of blended learning in which the traditional class setting is inverted. Lecture is shifted outside of class, while the classroom time is employed to solve problems or doing practical works through the discussion or peer collaboration of students and instructors [1] .
In developed countries, the experiments of flipped classroom teaching methodology had been launched early years ago. In the United States, Byron High School (Minnesota) and Columbia University in the City of New York have achieved great success in the flipped classroom teaching. In China, Guangzhou No.5 Middle School and Chongqing Jukui Middle School also have achieved good results in the flipped classroom teaching [2] . One of the important factors that affect the success of the flipped classroom teaching methodology is that whether there is a suitable aided teaching system for flipped classroom. R.S. Davies et al. [3] agreed that a technology enhanced flipped classroom was both effective and scalable. Xiaodong Wu et al. [4] studied the combination of audience response system and network-aided teaching platform, and pointed out that the successful probability of flipped classroom will be improved when the ARS and network-aided teaching system apply in it. This paper presents the design of an aided teaching system for flipped classroom and gives some suggestions about its realization.
System Function Design
The aided teaching system for flipped classroom has four parts, including system management, the teacher functions, the student functions, and a forum for communication. Figure 1 shows the system function modules. 
System Management
The main functions of system management are the following:  Teacher management. In this module, teacher information can be added, edited, deleted and done with other maintenance operations. The teacher information, including the teacher's name, number, gender, title, department, telephone, email, notes, etc. The new teachers' information can also be added in batch import, as long as in terms of the Excel template file that system provides. After teachers' information is inputted into the Excel template file, it can be imported into the system. Meanwhile, teachers' information can also be exported in Excel format file.
 Class management. In this module, class information can be added, edited, deleted and done with other maintenance operations. Class information, including college, profession, admission year, class name, class no and other information. Similar to the teacher's information, the class information also supports data imports and exports.
 Student management. In this module, student information can be added, edited, deleted and done with other maintenance operations. The student information, including the student's student ID, name, gender, class, telephone, email, notes, etc. Students' information also supports data imports and exports.
 Course management. Course management includes course information and course arrangement. Course information can be added, edited, deleted and done with other maintenance operations. The course information, including course name, course no and other information. In course arrangement module, including the teacher of each course, classes of course etc.
 Data maintenance. Data maintenance includes data backup and restore. In data backup, the system database can be backed up to prevent server failure. In data restore, the system database can be restored from backup copy.
Teacher Functions
After teachers login the aided teaching system, they can complete the following functions:  Learning resources. For a certain course, teachers can use the aided teaching system to upload and manage all kinds of learning materials, including courseware, videos, animations, aided reading materials, network resource links and so on.
 Exercises management. For a course, teachers can manage relevant exercises, including addition, edit and deletion. Exercise types include the single-choice question, the multiple-choice question, the blank completion, the judgment and other objective type problem. Exercise types also include the short answer problem, the essay problem, the comprehensive application problems and other subjective type problem. Various types of exercises can also be batch imported. After the Excel template file that matches the type of exercise is downloaded, and exercises information is inputted in it, exercises will be batch imported. However, some special types of exercises may not be able to be imported with all the information. It is necessary to be further edited and processed for the exercise contains graphics, tables and other information.
 The learning task list. The design and release of the learning task list is an indispensable procedure that flipped classroom teaching mode differs from the traditional teaching mode. The teacher can design contents of the learning task list before each class, including the videos to watch, what to read and the exercises to do. Exercises can be directly taken from the exercises library, or the teacher can add the temporary exercises, the temporary added exercises will be saved to the exercise library. After the completion of the learning task list, the teacher can edit or delete it at any time before its release. After contents of the learning task list is confirmed, the teacher can release it.
 Classroom interaction. Before class, the teacher can prepare the contents of classroom interaction. For example, the teacher can set a certain number of interactive exercises for the classroom. During the class, the teacher can use the aided teaching system to display interactive content, interact with students, and can show the interactive results through the aided teaching system, such as the students' answer to the test questions.
 Homework management. The teacher can arrange students to complete homework after class, the contents of the homework can be the contents of the exercises library, or can be the exercises of the textbook. The teacher can also set up a job whether the students must participate in peer review. The teacher must provide the evaluation criteria if the peer review is required. The teacher can modify and delete the homework before its release. After the homework is confirmed, the teacher can release it. After students submit the homework, the teacher can check it online and carry on score assessment.
 Score management. The teacher can input the score of students and carry on statistical Analysis. The students' transcripts can be exported.
Student Functions
After students login the aided teaching system, they can complete the following functions:  Learning before classroom. Students can view the learning task list that teacher arranged and watch videos, animations, complete the test questions and so on.
 Classroom interaction. During the class, after the teacher release the information of classroom interaction, students can login the aided teaching system and then answer questions and get real-time feedback if the class is in the computer classroom, while if the class is in the normal classroom, students can access aided teaching system by smartphone and answer questions and get the same real-time feedback.
 Homework submission. Students can view the homework assigned by the teacher. The exercises in the exercises library can be completed in the aided teaching system, some exercises that require additional documents can be submitted at submission web page.
 Homework assessment. If the teacher set a peer review for a job, students must participate in peer review; the score of this job will only get their own score of 50% if they do not participate in the peer review.
 Score query. Students can query their scores and export them in the aided teaching system after teachers input and submit scores. Students can also query their scores by mobile device such as a smartphone or tablet.
Communication Forum
The aided teaching system provides a small forum to facilitate communication between teachers and students. The following are the main functions of the forum:
 Board setting. Teachers can set the boards of the forum.  Forum posts list. Teachers or students can view the forum posts list, search posts and reply the posts.
 Posting forum posts. After enter the corresponding board, teachers or students can post the posts related learning. Both teachers and students can reply the posts. This strengthens the communication between teachers and students, students and students.
 Forum posts maintenance. Teachers can maintain the posts posted by class students. Administrators can maintain all posts.
 User information. Teachers and students can maintain their information used in the forum. Administrators can maintain all user information.
Database Design
The system database can use MySQL or other relational database, the main tables in database is shown in table 1. Save students' answer information Interaction Save classroom interaction information Resource Save learning resource information
System Realization Suggestions
To realize the flipped classroom aided teaching system, it is suggested that the web server could use Apache, the server script could use PHP, and the database could use MySQL mentioned above. Apache, PHP and MySQL are all free and widely used. In order to simplify the access to the database, a common function library to encapsulate the common operation of the database could be written. These functions include the initialization of the database connection function, SQL statement execution function, a single record processing function, the result set of a number of records processing functions, etc. [5] With the popularity of the mobile Internet, it is recommended that some features could be accessed through mobile devices. Especially in classroom interaction, the use of mobile devices to achieve the classroom interactive feedback is almost indispensable. This will not only let students deepen the understanding of the knowledge, but also let teachers know how most of the students grasp the knowledge, and this will help teachers to adjust the teaching contents. Today the mobile social software has become an important entrance to the mobile Internet; it's suggested that part of the function of the aided teaching system can be accessed through the mobile social software such as Twitter, WeChat etc.
Conclusion
One of the key factors for the success of the flipped classroom teaching mode is that whether there is a suitable aided teaching system. With the help of the aided teaching system, the whole process of the flipped classroom teaching mode could be well implemented. Note that if teachers want the aided teaching system play the biggest role, they also need to prepare lessons carefully, including the preparation of various teaching resources, designing the learning task list of each lesson, and careful preparation of classroom interaction. The future work includes the improvement and optimization of the aided system, and applying to the practice of the flipped classroom teaching.
